Background. Healthcare wastes include all types of wastes generated by healthcare establishments. Waste disposal problem is growing with an ever-increasing number of hospitals, clinics, and diagnostic laboratories in Bangladesh and also in Faridpur town. Aim and Objective. The outcomes of this study will contribute to increase proper waste management practice among nurses in Bangladesh. Methods. A descriptive type of cross sectional study design was used to assess the level of knowledge regarding hospital waste management among senior staff nurses working in Faridpur Medical College Hospital, Bangladesh. All respondents ( = 125) were selected by random sampling. Results. In the answer of knowledge about general waste only 4% ( = 5) gave all correct answers. In the answer of knowledge about infectious waste 63.2% ( = 79) gave one correct answer, of knowledge about pharmaceutical waste only 8% ( = 10) gave all correct answers, and of knowledge about biomedical waste only 7.2% ( = 9) gave all correct answers. In the answer of knowledge about color coded bins collecting waste 53.6% ( = 67) cannot give any correct answer and only 46.4% ( = 58) gave all correct answers and of knowledge about the safe disposal of hospital waste 16% ( = 8) could not give any correct answer. However, against all questions were 5 options. Conclusion. Knowledge about hospital waste and its management is very poor among senior staff nurses. As a recommendation to improve this situation continuous training should be made compulsory for healthcare personnel specially staff nurses working in Bangladesh.
Introduction
Healthcare wastes pose a serious public health problem. It is essential for proper management [1] .
Healthcare wastes include all types of wastes generated by healthcare establishments, research facilities, and laboratories [2, 3] .
There are various estimates regarding hazardous and nonhazardous constituents of healthcare waste. According to World Health Organization (WHO) related reports and studies, around 85% of hospital wastes are nonhazardous, 10% are infectious (biologically hazardous), and the remaining 5% are toxic chemicals, pharmaceutical, and radioactive wastes [2] . This traditional estimate, however, is not consistent for many developing countries. The proportion for hazardous waste varied from country to country: Pakistan about 20%, Nigeria 26.5%, and in Sub-Saharan African countries about 2-10%. In Bangladesh, 36.03% in diagnostic centers and higher clinics; and about 50% in urban health centers of Tanzania constituted hazardous waste [4] .
Healthcare service providers generally aim at controlling and preventing diseases such as communicable ones. However, in the course of activities, the generation of hazardous and nonhazardous waste is a concern of an environmental risk to healthcare workers, the public and the environment at large [4] .
In developing countries, the quantity of healthcare waste has sharply risen in recent years as a result of rapid population growth, thus increasing the demand for health services [5] .
In 1995, the regional office of South-East Asia of the World Health Organization (WHO) made a survey of healthcare waste management in 9 countries in the region with substantial responses from Indonesia, Myanmar, Srilanka, Thailand, and Bangladesh. Result of the survey showed that most healthcare establishments do not have any waste management plan or procedure. In several countries there is no legislation at all. There is also a lack of waste management guidelines [6] .
For effective waste management, legislation on incinerator plants to integrate pollution control was introduced by the European Commission in 1995. After 1996 the European Commission turned their attention to waste minimization by reuse, recycling, segregation, and better management with minimum impact on the environment and ecosystem. They are imposing strict laws to manage and control hospital waste. In the European countries the majority of wastes are incinerated with stringent control of air pollution. There is a move from local incineration toward regional medical waste incinerators with better air pollution-control characteristics [6] .
In Bangladesh, there are various types of hospitals with different bed capacities. At the district level, there are both 50-150-bedded and 200-250-bedded hospitals. In some district hospitals, there are also specialized hospitals. There are 500-1150-bedded specialized hospitals either as separate hospitals or they are attached to medical college hospitals. About 3,500 metric tons of garbage are generated per day in the Dhaka city; 200 tons of which are generated by the healthcare establishments, and 20% of which are infectious wastes. The amount is increasing day by day, with the rising number of healthcare establishments. Being a poor country that has the highest population density, it is a burden on the part of the Government of Bangladesh to handle the situation both economically and technically. In urban areas, about 40-50% of the total generated wastes are collected per day by the municipal authority, while the rest remains as uncollected wastes obviously degrading the environment and creating health hazards [6] .
Environmental protection Act, 1995, consensus among the owners of private clinics and the policy-makers of the government and the nongovernmental organization (NGO) is also lacking what is crucial for healthy environment in the healthcare facilities. There is a lack of waste management system in both governmental and nongovernmental healthcare facilities [6] .
The segregation of wastes at the point of generation is very minimal. Most tertiary hospitals dispose of their wastes at the nearest municipal dustbins. It is also found that some medical staffs even earn some money by selling used syringes and other medical wastes. Most of the healthcare staffs are not aware of the proper management of wastes. Adequate and effective waste management facilities are absent. Besides, the budget is meagre to effectively implement safe disposal of hospital wastes [7] .
In March 2009, 240 people in the Indian state of Gujarat contracted hepatitis B following medical care delivered by previously used syringes later discovered to have been acquired through the black market trade of unregulated healthcare waste [8] .
The clinical staff in developing countries lacks knowledge about the transmission of hospital acquired infections caused by poor handling of healthcare waste, poor attitude of staff towards hospital discipline, and improper training of staff on HCWM (Healthcare waste management) [9] .
In 2002, the results of a WHO assessment conducted in 22 developing countries showed that the proportion of healthcare facilities that do not use proper waste disposal methods ranges from 18% to 64% [10] .
Hospital waste management of Bangladesh is very poor. There is lack of attention in this issue in both governmental and nongovernmental sectors. But due to the rapid increase of healthcare establishments in the country, the problem is also increasing.
As there is little research on this critical issue in Bangladesh especially in Faridpur. Those studies together with the studies carried out in different parts of the world were reviewed for the purpose of the study.
Nurses are involving wastes generation, segregation, disinfection, and so forth. They have an important role in hospital waste management. The outcomes of this study will contribute to enhance proper waste management practice among nurses in Bangladesh. It will provide baseline data for higher authority to plan for an initiation for staff development in order to improve quality of care. This study will guide the health authority in future planning of hospital waste management in Faridpur.
Safe disposal of medical waste is the important part of healthcare management. But most of healthcare establishments in Faridpur town are not following proper disposal system. The purpose of this study is to assess the existing level of knowledge regarding hospital waste management among senior staff nurses working in the healthcare establishments at Faridpur town.
Methods
A descriptive type of cross sectional study to assess the level of knowledge regarding hospital waste management was used. A semistructured questionnaire was developed to collect data. Pretesting was done in Sadar Hospital, Faridpur District. After few modifications it was finalized as a data collection tool. The study was conducted from January 2012 to June 2012. The sample frame was 145. Among them 125 samples were collected through random sampling. Response rate was 100%. Necessary approvals were taken from the respective authorities of the hospital for the study. The purpose and nature of the study was introduced and briefed to the nurses. Self-administered questionnaires were distributed to the nurses to fill up to provide data. Few operational definitions were used in this study, such as the following.
(1) Senior Staff Nurse. In this study senior staff nurse means those who are working in governmental or nongovernmental hospitals after completing the 4th year diploma in nursing.
(2) Knowledge. In this study knowledge means information about hospital waste, classification of hospital waste, generation process, segregation process, collection procedure, transportation, incineration, dumping procedure, and safe disposal.
(3) Management. In this study management means activities involving hospital waste generation and its proper disposal according to government rules and regulations regarding hospital waste management.
(4) Hospital Waste. Hospital waste mean all wastes, biological or nonbiological, which are discarded and not intended for further use. About 85% of these wastes are actually nonhazardous wastes, 10% are infectious wastes, and 5% are noninfectious but hazardous wastes [6] .
WHO recommends collecting general waste in strong black disposable plastic bags, potentially infectious hazardous healthcare waste in yellow disposable plastic bags, and used sharps in rigid containers, respectively. Black and yellow plastic-bagged wastes should be held in leak-proof bag holders. Red coloured strong leak-proof plastic bag or container capable of being autoclaved was used for highly infectious waste; brown coloured plastic bag or container was used for chemical and pharmaceutical waste. Lead box, labeled with the radioactive symbol, was used for radioactive waste [2, 11] .
Data Analysis.
Data were entered into SPSS software version 16.0. After cleaning the data recoding was done. Then according to the objective of the study data were analysed with SPSS program. Descriptive analysis was performed and finally data were presented by table.
Results
Among 125 respondents length of service of 23 (18.4%) respondents was less than 5 years, of 33 (26.4%) was 5-10 years, of 39 (31.2%) was 10-15 years, and of 30 (24%) respondents was more than 15 years. Of all the respondents, 77 (61.6%) had trained on hospital waste management, while 48 (38.4%) did not have training (Table 1) .
In the answer of knowledge about general waste only 5 (4%) gave all correct answers. More than half of the respondents did not know any information on the general waste. In the answer of knowledge about infectious waste, 79 (63.2%) gave one correct answer; 38 (30.4%) gave two correct answers, and 8 (6.4%) gave all right answers. In the answer of knowledge about pharmaceutical waste only 10 (8%) gave all correct answers, and of knowledge about biomedical waste only 9 (7.2%) gave all correct answers (Table 2 ).
In the answers of knowledge about color coded bins collecting waste, 67 (53.6%) could not give any correct answer and only 58 (46.4%) gave the correct answer. In reply of the category of waste collect in "red" color coded container, 50 (40%) could not give any correct answer and 75 (60%) gave the correct answer. In reply of the category of waste collect in "yellow" color coded container, 105 (84%) could not give any correct answer and 20 (16%) gave the correct answer. About the category of waste collected in "black" colour coded container, 40 (32%) could not give any correct answer, and 85 (68%) gave the right answer (Table 3 ). In the answer of knowledge about the safe disposal of hospital waste, 8 (16%) could not give any correct answer, while 97 (77.6%) gave one correct answer, and 20 (6.4%) gave two correct answers. In the answer of the question which types of wastes are needed for incineration, 37 (29.6%) could not give any correct answer, while 82 (65.6%) gave one correct answer and 6 (4.8%) gave all correct answers. In the answer of knowledge about transport procedure of hospital waste, 106 (84.4%) could not give any correct answer, while 19 (15.2%) gave one correct answer. The question which types of wastes are needed for disinfection, 38 (30.4%) could not give any correct answer, while 69 (55.2%) gave one correct answer, and 18 (14.4%) gave all correct answers (Table 4) .
Among the respondents self-opinions 111 (88.8%) said there was no good infrastructure for waste management; 119 (95.2%) said there was no logistic supply, and 115 (92%) respondents said there was no sufficient manpower for waste management. Result showed that proper waste management facilities were not available in the study place. 
Discussion
Length of service of 18.4% respondents was less than 5 years, of 26.4% was 5-10 years, of 31.2% was 10-15 years, and of 24% respondents was more than 15 years. Of all the respondents, 61.6% had trained on hospital waste management, while 38.4% did not have training. A study was conducted by Akter et al. They reported that nurses, laboratory technicians, and ayahs had no training on the handling and the disposal of medical waste. Of the 82 respondents 32 (38%) mentioned that they did not receive any training on handling medical waste. Only seven respondents mentioned that they received training [12] . The result was not similar to our study because available training was not provided in the study place.
A study was conducted by Akter et al. They reported the respondents were also not aware of the harmful or hazardous elements of medical waste. Few respondents (23 of 110) mentioned that pathogens present in medical waste might be hazardous to human health. This result was consistent with our study [12] .
Among the respondents, 46.4% knew that waste produced by clinical care provider during providing care is hospital waste; 25.6% knew that waste produced by patient is hospital waste; 15.2% knew that waste produced by investigation department workers is hospital waste, and 12.8% knew that waste produced by cleaner and supporting staff is hospital waste. In the answer of knowledge about general waste only 4% gave all correct answers. More than half of the respondents did not know any of the general waste. In the answer of knowledge about infectious waste 6.4% gave all right answers. In the answer of knowledge about pharmaceutical waste only 8% gave all correct answers, and of knowledge about biomedical waste only 7.2% gave all correct answers. This study was consistent with the study conducted by Khattak. Where he showed that the knowledge about HCW did not exist at all in 67% and 18% of the respondents did not have that much knowledge [13] .
Among the respondents self-opinions 88.8% said there was no good infrastructure for waste management; 95.2% said there is no logistic supply, and 92% respondents said there is no sufficient manpower for waste management. Result showed that proper waste management facilities were not available in the study place. This study was consistent with the study conducted by Visvanathan and Adhikari on healthcare waste management in South Asia. They reported that healthcare waste management in South Asia is an impending disaster [11] .
In Bangladesh, an estimated 255 tons of medical waste is generated in Dhaka every day. Most of which is dumped in municipal bins [14] .
Conclusion
Knowledge about hospital waste and its management is very poor among senior stuff nurses. As they have no sufficient knowledge regarding hospital waste storage and disposal so they cannot manage it efficiently. Actually the aim of this study was to identify where the gap is. This study highlights this issue. As a recommendation to improve this situation continuous training should be made compulsory for healthcare personnel specially nursing staff working in Bangladesh. Strict implementation of biomedical waste management rules is the need of the hour. It should be made compulsory for healthcare facilities to get their healthcare personnel trained from accredited training centers. These training sessions should not become merely a one-time activity but should be a continuous process depending upon the patient's input in different healthcare facilities. Training of sanitary staff should be specially emphasized.
